
 

 

                                                                                                                   September 30, 2015 
                                                                                                                   File No. 22306 
 
Mr. Kevin J. Carrier, P.E. 
Lake County Division of Transportation 
600 W. Winchester Road 
Libertyville, IL 60048 
 
                                                                                   Re:  Geotechnical Investigation 
                                                                                           21st Street 
                                                                                           Zion, Illinois 
 
Dear Mr. Carrier: 
 
The following is our report of findings for the geotechnical investigation completed on 21st Street 
between Sunnyside Drive and Kenosha Road in the City of Zion, Illinois. 
 
The investigation was requested to determine subsurface soil conditions in proposed pavement 
areas.  The information is intended to assist in planning, design and construction of the 
proposed pavement improvements.  We understand the north and south sides of 21st street will 
be widened to provide a new turn lanes into the Shepherds Point Subdivision.  
 
SCOPE OF THE INVESTIGATION 
 
A total of 8 boring locations were established as shown on the enclosed location sketches.  The 
supporting soils were visually and texturally classified in the field to depths of 5.0 feet.  Soil 
samples were obtained using a split barrel sampler advanced utilizing an automatic SPT 
hammer.   
 
Soil samples obtained during the field investigation were returned to our laboratory for review 
and testing.  Soil testing included determination of moisture content.  Cohesive soils obtained 
by split barrel sampling were further tested to determine dry unit weight and unconfined 
compressive strength.  The results of all field and laboratory testing are included in summary 
with this report. The results of all field determinations and laboratory testing are included in 
summary with this report.   
 
Additionally, 8 hand auger samples were performed in the area of the proposed drainage 
ditches to determine the depth of surface topsoil.  
 
RESULTS OF THE INVESTIGATION 
 
Enclosed are boring logs indicating the soil conditions encountered at each location.  Site 
surface conditions include pavement materials, vegetation, topsoil and fill soil conditions.  The 
topsoil is classified as dark brown to black silt/clay mixtures with traces of roots usually present. 
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Fill soil conditions were encountered at each boring location.  Composition of the fill includes 
the presence of limestone, sand/gravel, and clay/silt mixtures extending to depths of 0.5 feet to 
3.5 feet at these boring locations.  The limits of fill placement were not determined within the 
scope of this investigation.  The fill soil conditions are found to overlie the apparent natural 
topsoil at borings B-1, B-3, and B-4 extending to depths of 3.0 feet to 3.5 feet. 
 
Underlying natural soil conditions include the presence of non-cohesive soils. These include 
very loose to medium dense silt/clay mixtures in a damp to very damp condition. Cohesive soils 
were also discovered as indicated. These are classified as stiff to hard clay/silt mixtures with 
lesser portions of sand and gravel. Cobbles and boulders may be present within the site soils at 
any elevation, although none were encountered while drilling.  
 
A total of 8 probes were performed in the area of proposed drainage ditches to determine the 
depth of surface topsoil.  The locations are shown on the attached sketches with results listed 
below.   
 

Location Depth of Surface Topsoil (in.) 
P-1 18.0 
P-2 2.0 
P-3 8.0 
P-4 4.0 
P-5 1.0 
P-6 0.0 
P-7 0.0 
P-8 0.0 

 
SUBGRADE PREPARATION  
 
Generally, normal subgrade preparation is anticipated for the pavement widening of 21st Street.  
This would include the complete removal of the existing pavement materials along with 
unsuitable surface conditions including vegetation, high organic content topsoil, significant 
debris and other deleterious conditions which may be encountered in accordance with Article 
202.03 of the standard specifications.  Any unsuitable soils should be removed to a distance of 
at least 1.0 foot behind the proposed shoulder.  Additional over-digging equal to the depth of fill 
required below the shoulder should be considered.  An increased width of soil removal may be 
necessary when subgrade supported improvements such as sidewalks, drives or paved 
shoulders are planned.  The soils in cut areas should be excavated to establish design 
subgrade elevations.  After removal has been completed the soils should be compacted to a 
minimum of 95% compaction based on the standard proctor, AASHTO T-99 or ASTM D-698, 
within 1.0 foot of the surface. The exposed subgrade soils should then be proof-rolled. 
 
If proof-rolling reveals unstable soil conditions due to high moisture contents these soils should 
be aerated or removed.  Discing and aeration of the soil can be effective to depths of up to 1.0 
foot depending upon the equipment used.  If the high moisture content condition extends to 
depths greater than the effective depth of discing, removal of the unstable soils will be 
necessary. 
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We would anticipate the need for undercutting in the areas of borings B-1, B-3 and B-4 due to 
the presence of deeper fill soils and buried topsoil.  The actual need for removal and 
replacement with a woven geotextile fabric and Porous Granular Embankment, Special should 
be determined in the field at the time of construction by the Geotechnical Engineer or Resident 
Engineer.  All potentially unstable soils should be tested with a cone penetrometer and treated 
in accordance with Article 301.03 of the standard specifications and the undercut guidelines in 
the IDOT Subgrade Stability Manual.   
 
Areas where fill is required to establish the design subgrade elevation should be prepared as 
indicated above.  Properly prepared areas can then be filled using suitable onsite soils or an 
approved offsite source.  Fill soil should be placed in lifts not to exceed 8.0 inches when 
uncompacted.  Each lift should exceed the minimum compaction requirement prior to 
placement of the next lift.  If high soil moisture content prevents achieving minimum compaction 
requirements then it will be necessary to disc and aerate the soil prior to final compaction.  
Compaction requirements also apply to backfill placement around structures and within trench 
excavations located beneath pavement areas. 
 
The new pavement section should include the 12 inch Aggregate Subgrade in the design.  For 
further reference, IDOT specifications for subgrade preparation are given in Section 301 of the 
Standard Specifications 
 
CONCLUSION 
 
The information within this report is intended to provide initial information concerning 
subsurface soil and water conditions on the site.  Variations in subsurface conditions are 
expected to be present between boring locations due to naturally changing soil and fill 
conditions.   
 
Our understanding of the proposed improvements is based on limited information available to 
us at the writing of this report.  The findings of the investigation and the recommendations 
presented are not considered applicable to significant changes in the scope of the 
improvements or applicable to alternate site uses.  We recommend that proposed pavement 
and grading plans be reviewed by our office to determine if additional considerations are 
necessary to address anticipated subsurface conditions.   
 
The soils exposed in soil undercut areas should be evaluated for suitability prior to placement of 
fill, as previously indicated in this report.  Soils and aggregates placed as structural fill should 
be tested as the work progresses to verify that minimum compaction requirements have been 
met.   
 
 
 
 
 
 



File No. 22306                                                                                                            Page 4 
Re:  21st Street 
        Zion, Illinois 

 

If you have any questions concerning the findings or recommendations presented in this report, 
please let me know. 
 
                                                              Very truly yours, 
 
                                                              SOIL AND MATERIAL CONSULTANTS, INC. 
 
 

 
                                                              Thomas P. Johnson, P.E. 
                                                              President 
 
TPJ:ek 
Enc. 
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